Abstract: Choroidal tuberculoma is a rare ocular form of tuberculosis (TB) that raises both a diagnostic and a therapeutical challenge, especially when occurring without other manifestations of the disease. This study reports the case of a 27-year-old woman who had a unilateral drop of vision (20/100) with ocular pain. Her fundus examination revealed an elevated juxtapapillary choroidal mass measuring 892 µm in diameter, as calculated by optical coherence tomography (OCT), and associated with a serous retinal detachment involving the macula. The diagnosis of choroidal tuberculoma was established by positive QuantiFERON-TB and tuberculin skin test. Laboratory and imaging workup ruled out pulmonary and systemic TB as well as other possible etiologies. Antituberculosis therapy was started and led to an improved visual acuity (20/30) and a shrinkage of the tuberculoma to a diameter of 499 µm at 3 months. This is one of the few reported cases of solitary choroidal tuberculoma in a patient with no other sign of TB. It sheds light on the place of OCT in the diagnosis and follow-up of the choroidal mass, in terms of measuring the size of the mass and revealing the associated serous retinal detachment and the distinctive "contact sign" between the neurosensory retina and the retinal pigment epithelium (RPE)-choriocapillaris layer surmounting the tuberculoma. Keywords: Mycobacterium tuberculosis, tuberculoma, choroid, choroidal mass, optical coherence tomography, OCT, QuantiFERON-TB
A 27-year-old woman was seen in the eye emergency department with a 10-day history of decreased vision and pain in her right eye. The visual acuity measured by the Snellen chart was limited to 20/100 in her right eye. The visual acuity in her left eye was 20/20. Fundus examination showed an elevated nonpigmented mass in the right eye that measured ~2.5×2.5 disc diameters just superior and temporal to the optic disc (green arrows, Figure 1 ). There was a flat retinal detachment in the macula area, and optical coherence tomography (OCT) showed a choroidal elevated mass (892 µm diameter) associated with a serous retinal detachment (Figure 1 ). Differential diagnosis included choroidal neoplasia (primary tumor or metastasis), as well as infectious and inflammatory diseases. Malignancy was less likely considering the age of the patient and the presence of ocular pain, however could not be ruled out in the absence of another confirmed etiology. Blood workup showed a negative angiotensin-converting enzyme titer and negative toxoplasma and HIV serologies. The patient was considered to be at a high risk of contracting tuberculosis (TB) and had an unclear history of bacilli Calmette-Guérin vaccination (BCG) vaccination; therefore, she underwent both a QuantiFERON-TB test and a purified protein derivative skin testing. The former 
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Arej et al was positive and the latter revealed an induration of 13 mm. However, chest X-ray (CXR) was normal. The patient was then addressed to the internal medicine department for further investigations, systemic assessment, and treatment. No pulmonary or systemic involvement was detected. The diagnosis of isolated choroidal tuberculoma was retained and antituberculosis therapy (ATT) was started with daily doses of isoniazid 5 mg/kg, rifampin 10 mg/kg, and pyrazinamide 30 mg/kg, in addition to levofloxacin 750 mg/day as a secondline molecule replacing ethambutol that we wanted to avoid due to its potential of ocular toxicity. This intensive phase lasted 2 months and was followed by a continuation phase of isoniazid and rifampin for at least 4 other months, depending on the response. Visual acuity in the right eye was 20/30 after 3 months of treatment, with a shrinked choroidal tuberculoma (499 µm in diameter) as shown by OCT (Figure 2 ).
Discussion
TB is an infection caused by Mycobacterium tuberculosis, commonly described as a systemic disease that involves not only the lungs but also many other organs, including the eye. 1 Although ocular TB is a rare event (1% of all cases of TB), it can occur with or without evidence of systemic TB and can involve any part of the eye. 2 The most common clinical presentation appears to be posterior uveitis, particularly choroidal TB. Multiple choroidal tubercles are reported to 
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Choroidal tuberculoma as a presenting sign of tuberculosis be the most common intraocular manifestation of tubercular posterior uveitis. Less commonly, intraocular TB may present as a large tuberculoma: a solitary yellowish or grayish white large lesion, generally located in the posterior pole. 3 Rapid multiplication of the bacilli within a tuberculoma can cause tissue destruction through liquefactive necrosis, thus forming a surrounding exudative retinal detachment.
Rarely, a tuberculoma may be the presenting sign in a patient with no evidence of systemic disease. To our knowledge, only seven other cases of a choroidal tuberculoma without systemic evidence of TB and normal CXR findings have been reported. Tuberculin skin test (TST) was positive in five cases. [3] [4] [5] [6] In one case, the diagnosis was confirmed after histopathological examination of the enucleated eye. 7 In another case, M. tuberculosis DNA amplification by polymerase chain reaction on aqueous humor sample confirmed the diagnosis. 7 However, this technique lacks sensitivity, probably because of the thick cell wall of M. tuberculosis and its low bacterial load in the ocular fluids. 1 In recent years, measurement of interferon gamma by QuantiFERON-TB or enzyme-linked immunosorbent spot has become a new technique to diagnose TB infection. QuantiFERON-TB is an indirect test for M. tuberculosis infection and has higher specificity than TST, as it is unaffected by previous BCG. 8 Imaging techniques, such as fluorescein angiography and B-scan, can assist in excluding other diagnoses, especially intraocular tumors (e.g., melanoma) or infective abscesses. 2 They were not performed in this case since the diagnosis was confirmed by laboratory tests and specific OCT findings. In fact, OCT scans through areas of suspected granuloma can be very helpful in differentiating choroidal granulomas from other noninflammatory conditions. Salman et al were the first to describe a distinctive feature of attachment between the retinal pigment epithelial-choriocapillaris layer and the neurosensory retina over the granuloma ("contact" sign). 9 This was associated with surrounding subretinal fluid and inflammatory infiltrate in the deeper retinal layers. The "contact" sign and the subretinal fluid are clearly visible in Figure 1 .
Visual recovery and choroidal tuberculoma involution to a flat inactive scar can occur with proper and rapid diagnosis and treatment. Systemic treatment with the first-line combination regimen comprising isoniazid, rifampin, pyrazinamide, and ethambutol for a total of 6-12 months has been accepted as standard therapy. If there is evidence of a clinical response to treatment after the 2-month initiation phase, a 4-month consolidation phase should follow using two first-line drugs (isoniazid and rifampin). Although symptoms may not completely resolve, especially in advanced disease, a demonstrable reduction in inflammation is expected. 10 In the present case, a favorable response to treatment was demonstrated by the shrinking of the tuberculoma on OCT at 3 months.
This was one of the rare cases of choroidal tuberculoma being the presenting sign of TB. Ophthalmologists should be aware that solitary choroidal tuberculoma can occur in immunocompetent individuals. It is believed that OCT is an easy and practical method for not only suspecting the diagnosis but also monitoring disease evolution and response to treatment.
